Systemic targeting of liposome-encapsulated immunomodulators to macrophages for treatment of cancer metastasis.
The therapy of cancer is, in reality, the design of therapeutic strategies for therapy of metastatic disease. Metastases consist of unique subpopulations of tumor cells that are derived from the primary tumor, colonize distant target organs, and are able to subvert host immune responses, establish necessary angiogenesis, and obtain a sufficient nutrient supply while evolving to become autonomous from homeostatic mechanisms that function within normal, differentiated tissues. Attempts at eradication of metastases by conventional therapies have generally been unsuccessful due to genetic instability and heterogeneity of metastatic tumors; these properties lead to the emergence of tumor cells that are resistant to most conventional treatments. It may be possible to circumvent this heterogeneity by the activation of tissue macrophages to the tumoricidal state. Activated macrophages are able to kill tumor cells while sparing normal tissues, and efficient activation can be achieved by encapsulation of synthetic muramyl tripeptide analogues into multilamellar vesicles composed of phospholipids. Systemic administration of these liposome-encapsulated compounds leads to tumoricidal activation of alveolar and peritoneal macrophages and eradication of established tumor metastasis in numerous animal tumor models, and this form of therapy is enhanced by combination with parenteral administration of cytokines. Phase III clinical trials of recurrent osteosarcoma are currently in progress. Modulation of the tumor microenvironment by activated macrophages may prove to be an additional modality in treatment strategies that combine the use of biological response modifiers with conventional therapies.